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(54) Mounting structure for one or more semiconductor devices 

(57) A mounting structure wherein, in a semicon- 
ductor package mounting position on a wiring board, a 
package bearing substrate whose external size is sub- 
stantially equal to or larger than that of the semiconduc- 
tor package and which has on its upper surface pads for 
connection to a semiconductor package and on its 
lower surface pads for connection to the wiring board is 
arranged, the pads on the wiring board and those on the 
lower surface of the package bearing substrate are con- 
nected by soldering, and the soldered junction is filled 
and fixed with an under-f ill. 
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Description 

[0001] The present invention relates to a mounting 
structure for one or more semiconductor devices, and 
more particularly to a mounting structure for one or 
more semiconductor devices allowing packaging in sub- 
stantially the same size as the semiconductor device or 
devices and multi-pin mounting in high density. 
[0002] A conventional semiconductor device mounting 
structure is disclosed in J P-A-4- 154136. 
[0003] The mounting structure for semiconductor 
devices described in the Japanese Patent Application 
has a film carrier interposed between a bare chip and a 
substrate. The basic material of the film carrier is either 
a ceramic, such as alumina or aluminum nitride, or an 
organic material, such as polyimide or Teflon. On the 
upper surface of the film carrier are arranged pads for 
connection to the electrodes of flip chips, and on its 
lower surface are pads for connection to the electrodes 
of the substrate. Junctions between the flip chips and 
the film carrier may be Au (gold) to Au junctions, Au to 
Sn (tin) junctions or the like, and the film carrier and the 
substrate are soldered to each other. 
[0004] Generally, where a semiconductor package 
mounted with a bare chip is to be mounted on a wiring 
board, it is necessary to match the thermal expansion 
coefficient of the semiconductor package itself and that 
of the wiring board, or where the difference in thermal 
expansion coefficient between the two is significant, it is 
necessary to disperse the stress in the junction and 
improve the reliability of connection by sealing in an 
under-filling material or the like. 
[0005] However, the prior art referred to above takes 
no account of the thermal expansion coefficients of the 
bare chip and the film carrier. In order to secure the con- 
nection reliability of the junction between the bare chip 
and the film carrier, the basic materia! of the film carrier 
should preferably be aluminum nitride, whose thermal 
expansion coefficient is close to that of silicon (Si) chips, 
but the use of this material would give rise to the prob- 
lem of a difference in thermal expansion coefficient 
between aluminum nitride and the wiring board and, if 
the film carrier is mounted on a printed circuit board 
having a high thermal expansion coefficient, a problem 
would arise as to the reliability of connection between 
the film substrate and the printed circuit board. 
[0006] Where a bare chip is to be directly mounted on 
a printed circuit board, it is also common to seal in an 
under-filling material between the bare chip and the 
printed circuit board to ensure the connection reliability 
of the junction, but in the event of serious enough trou- 
ble with the bare chip to necessitate its replacement, the 
fixation with the under-filling material makes it prohibi- 
tively difficult to replace the bare chip. 
[0007] An object of the present invention is to provide 
a mounting structure for one or more semiconductor 
devices, of which the external contour of the package is 
substantially as large as that of the integrated circuit 



chip, and which permits multi-pin connection and high- 
density packaging. 

[0008] Another object of the invention is to provide a 
mounting structure for one or more semiconductor 

5 devices using a printed circuit board, which is inexpen- 
sive as a substrate on which to mount a semiconductor 
device and compatible with a large size. 
[0009] Still another object of the invention is to provide 
a mounting structure permitting ready replacement of a 

io defective or broken-down semiconductor device. 

[001 0] A mounting structure for one or more semicon- 
ductor devices according to the invention uses a wiring 
board for mounting a semiconductor package, which 
includes a semiconductor device, wherein a package 

15 bearing substrate whose external size is substantially 
equal to or larger than that of said semiconductor pack- 
age and which has electrodes for connection to said 
semiconductor package on its upper surface and elec- 
trodes for connection to said wiring board on its lower 

20 surface is arranged in the position of mounting said 
semiconductor package on said wiring board; the elec- 
trodes of said wiring board and those on the lower sur- 
face of said package bearing substrate are connected 
by soldering, and the soldered connection part is filled 

25 with an under-filling material to fix said wiring board and 
said package bearing substrate together. 
[0011] Another mounting structure for one or more 
semiconductor devices according to the invention is 
provided with a plurality of package bearing substrates 

30 arranged on said wiring board. 

[001 2] Still another mounting structure for one or more 
semiconductor devices according to the invention is 
provided with one of said semiconductor package is 
connected onto one package bearing substrate on said 

35 wiring board by soldering. 

[001 3] Yet another mounting structure for one or more 
semiconductor devices according to the invention is 
provided with a plurality of package bearing substrates 
are arranged on said wiring board, and one of said sem- 

40 iconductor packages is connected to one package bear- 
ing substrate by soldering. 

[0014] Another mounting structure for one or more 
semiconductor devices according to the invention is 
provided with a plurality of said semiconductor pack- 

45 ages connected with solder bumps to one package 
bearing substrate arranged on said wiring board. 
[001 5] Still another mounting structure for one or more 
semiconductor devices according to the invention is 
provided with a plurality of package bearing substrates 

so arranged on said wiring board, wherein a plurality of 
said semiconductor packages are connected with sol- 
der bumps to one package bearing substrate. 
[0016] in another mounting structure for one or more 
semiconductor devices according to the invention, the 

55 thermal expansion coefficient of the package substrate 
bearing substrate arranged on said wiring board is sub- 
stantially equal to that of said semiconductor package. 
[0017] In still another mounting structure for one or 
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more semiconductor devices according to the invention, 
the difference between the thermal expansion coeffi- 
cient of the package substrate bearing substrate 
arranged on said wiring board and that of said semicon- 
ductor package is not more than 50% of the thermal 
expansion coefficient of said semiconductor package. 
[0018] tn yet another mounting structure for one or 
more semiconductor devices according to the invention, 
the melting point of the solder connecting said wiring 
board and the package bearing substrate arranged on 
said wiring board is the same as that of the solder con- 
necting said package bearing substrate and said semi- 
conductor package. 

[0019] In another mounting structure for one or more 
semiconductor devices according to the invention, the 
melting point of the solder connecting said wiring board 
and the package bearing substrate arranged on said 
wiring board is higher than that of the solder connecting 
said package bearing substrate and said semiconductor 
package. 

[0020] Other features and advantages of the present 
invention will become more apparent from the following 
detailed description when taken in conjunction with the 
accompanying drawings, in which: 

FIG. 1 shows a cross-sectional view of a first pre- 
ferred embodiment of the invention; 
FIGS. 2A and 2B show cross-sectional views illus- 
trating aspects of a manufacturing method for the 
first preferred embodiment of the invention; 
FIG. 3 shows cross-sectional views illustrating 
other aspects of the manufacturing method for the 
first embodiment of the invention; 
FIGS. 4A to 4C are cross-sectional views illustrat- 
ing further aspects of the manufacturing method for 
the first embodiment of the invention; 
FIG. 5 shows a cross-sectional view of a second 

: preferred embodiment of the invention; 

« FIG. 6 shows a cross-sectional view of a third pre- 
ferred embodiment of the invention; and 
FIG. 7 shows a cross-sectional view of a fourth pre- 
ferred embodiment of the invention. 

[0021] Description will next be made in detail on a 
mounting structure for one or more semiconductor 
devices of the present invention, with reference to the 
accompanying drawings. 

[0022] Referring to FIG. 1 , a first embodiment of the 
mounting structure of the invention comprises a semi- 
conductor package 10 including a semiconductor 
device 1 ; a package bearing substrate 6 for mounting 
the semiconductor package 10; solder pieces 5 for elec- 
trically and mechanically connecting the semiconductor 
package 10 and the package bearing substrate 6; a wir- 
ing board 9 for mounting the package bearing substrate 
6; solder pieces 8 for electrically and mechanically con- 
necting the package bearing substrate 6 and the wiring 
board 9; and an under-fill 7 filling the gap between the 



package bearing substrate 6 and the wiring board 9. 
[0023] If the external dimensions of the package bear- 
ing substrate 6 are 30 mm x 30 mm and the spacing 
between adjoining pads 15 on the lower surface of the 

5 package bearing substrate 6 is 1 mm, about 900 pads 
15 can be arranged in a grid pattern. Pads 16 arranged 
on the upper surface of the wiring board are disposed in 
positions matching the pads 15 on the lower surface of 
the package bearing substrate 6, and the pads 16 on 

10 the upper surface of the wiring board 9 and the pads 15 
on the lower surface of the package bearing substrate 6 
are connected to each other by the solder pieces 8. 
Where a common printed circuit board is used as wiring 
board 9 and a ceramic material is used for the package 

15 bearing substrate 6, stresses due to a difference in ther- 
mal expansion coefficient arise in the soldered parts 
and the padded parts. While the thermal expansion 
coefficient of the printed circuit board is 20 to 30 ppm, 
that of a ceramic material, for instance alumina, is about 

20 7 ppm, resulting in a wide difference in thermal expan- 
sion coefficient, that of the printed circuit board being 
three to four times as high as that of alumina. If the tem- 
perature varies, the two will expand or contract^ differ- 
ently, and this difference will give rise to concentrated 

25 stresses in the soldered parts and the padded parts. 
These stresses would invite cracks in solder or cause 
pads to come off, possibly resulting in electrical 1 open- 
ness. To avoid this problem, the gap between the pack- 
age bearing substrate 6 and the wiring board 9 is filled 

30 with the under-fill 7 of, for instance epoxy resin, to fix 
them firmly together. The under-fill 7 serves to disperse 
the stresses caused by the difference in thermal expan- 
sion, making it possible to prevent the soldered parts 
from cracking and the pads from coming off. 

35 [0024] FIG. 2A is a cross-sectional view illustrating the 
semiconductor package 10 and the package bearing 
substrate 6 fitted on the wiring board 9. As shown in 
FIG. 2A, the semiconductor package 1 0 mounted on the 
package bearing substrate 6 is a ball grid array (BGA) 

40 type package having solder bumps 51 as external termi- 
nals. On the circuit plane of the lower surface of the 
semiconductor device 1 are arranged pads 1 1 in either 
a grid pattern or near the periphery. The semiconductor 
device 1 is mounted on a carrier substrate 4 having on 

45 its upper surface pads 12 arranged in the same manner 
as the pads 11. The pads 11 of the semiconductor 
device 1 and the pads 12 on the upper surface of the 
carrier substrate 4 are connected with solder pieces 2, 
and the gap between the semiconductor device 1 and 

so the carrier substrate 4 is filled with an under-fill 3. If the 
external dimensions of the semiconductor device 1 are 
15 mm x 15 mm and the spacing between adjoining 
pads 1 1 of the semiconductor device 1 is 0.5 mm, about 
900 pads 11 can be arranged in a grid pattern. The 

55 pads 12 on the upper surface of the carrier substrate 4 
are arranged in the same manner as the pads 1 1 of the 
semiconductor device 1 are. The external dimensions of 
the carrier substrate are 30 mm x 30 mm, and 900 pads 
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1 3 are arranged on the lower surface of the carrier sub- 
strate 4 at 1 mm intervals in a grid pattern as the pads 

14 on the upper surface of said package bearing sub- 
strate 6 are. The pads 12 on the upper surface and the 
pads 13 on the lower surface, both of the carrier sub- 5 
strate 4, are connected to each other as desired by wir- 
ing in inner and outer layers of the carrier substrate 4. 

As the extremely narrow 0.5 mm spacing of the pads 12 
on the upper surface of the carrier substrate 4 makes it 
difficult to manufacture this substrate out of a usual 1C 
through-hole type printed circuit board, it is desirable to 
use a ceramic material, such as alumina, for the carrier 
substrate 4. The semiconductor device 1 is made of sil- 
icon, whose thermal expansion coefficient is about 3 
ppm. On the other hand, if the carrier substrate 4 is 1S 
made of alumina, its thermal expansion coefficient is 
about 7 ppm. As stated above, this difference in thermal 
expansion coefficient between the semiconductor 
device 1 and the carrier substrate 4 will give rise to con- 
centrated stresses in the soldered parts and the padded 20 
parts connecting them, and might invite cracks in solder 
or cause pads to come off. To avoid this problem, the 
gap between the semiconductor device 1 and the car- 
rier substrate 4 is filled with the under-fill 3 to disperse 
the stresses caused by the difference in thermal expan- 25 
sion. making it possible to secure the connection relia- 
bility of the junction. The under-fill 3, which may consist 
of epoxy resin or the like, also serves to protect the cir- 
cuit surface of the semiconductor device 1 . 
[0025] FIG. 2B is a cross-sectional view illustrating a 30 
configuration in which the semiconductor package 10 is 
arranged on the wiring board 9. The external shape of 
the carrier substrate 4 of the semiconductor package 10 
and that of the package bearing substrate 6 are sub- 
stantially the same, and the arrangement of the pads 1 3 35 
on the lower surface of the carrier substrate 4 of the 
semiconductor package 10 and that of the pads 14 on 
the upper surface of said package bearing substrate 6 
are the same, the pads 13 and 14 being electrically and 
mechanically connected to each other by the solder 40 
pieces 5. Even if the carrier substrate 4 and the pack- 
age bearing substrate 6 differ in external shape, there 
will be no problem if the pads 13 and the pads 14 are 
arranged in the same manner The material of the car- 
rier substrate 4 should be the same as that of the pack- 45 
age bearing substrate 6. For instance, if alumina is used 
for the carrier substrate 4, the package bearing sub- 
strate 6 should also be made of alumina. By using the 
same material for the carrier substrate 4 and the pack- 
age bearing substrate 6 t the difference in thermal so 
expansion coefficient between the carrier substrate 4 
and the package bearing substrate 6 can be reduced to 
zero, and concentrated stresses invited by any temper- 
ature variation in the solder pieces 5 and the pads 13 
and 14 can be brought infinitely close to zero. Accord- ss 
ingly, connection reliability can be secured without hav- 
ing to fill the gap between the carrier substrate 4 and the 
package bearing substrate 6 with an under-filling mate- 



rial as stated above. 

[0026] Although it was stated that the same material 
should be used for the carrier substrate 4 and the pack- 
age bearing substrate 6, if the difference in thermal 
expansion coefficient between the carrier substrate 4 
and the package bearing substrate 6 is not more than 
50% of the thermal expansion coefficient of the carrier 
substrate 4. there will be no great enough stresses 
working on the solder pieces 5 and the pads 13 and 14 
to create a problem. Examples of materials to be used 
include glass ceramic, whose thermal expansion coeffi- 
cient is about 5 ppm, for the carrier substrate 4, and alu- 
mina ceramic, about 7 ppm in thermal expansion 
coefficient, for the package bearing substrate 6. 
[0027] In the event that the semiconductor device 1 
runs into trouble, the semiconductor package 10 will 
have to be replaced. Whereas the replacement would 
require heating until the solder pieces 5, connecting the 
pads 1 3 of the carrier substrate 4 and the pads 1 4 of the 
package bearing substrate 6, are melted, the solder 
pieces 2 connecting the semiconductor device 1 and 
the earner substrate 4, if they have the same melting 
point as the solder pieces 5, will also be melted then, 
but the semiconductor device 1 and the carrier sub- 
strate 4. as they are stuck together by the under-fill 3, 
will not separate from each other. Similarly, the solder 
pieces 8 connecting the package bearing substrate 6 
and the wiring board 9. if they have the same melting 
point as the solder pieces 5, will also be melted then, 
but the wiring board 9 and the package bearing sub- 
strate 6, as they are stuck together by the under-fill 7, 
will not separate from each other. Therefore, the semi- 
conductor package 10 can be readily replaced by melt- 
ing the solder pieces 5. The solder for use in connecting 
the carrier substrate 4 and the package bearing sub- 
strate 6 may be eutectic solder consisting, for instance, 
of Sn and Pb in a 63/37 weight ratio, and similarly eutec- 
tic solder is used for the solder pieces 2 and 8. If a sol- 
der having a higher melting point than that for the solder 
pieces 5, for example one of Sn and Pb in a 10/90 
weight ratio, is used for the solder pieces 2 and 8, only 
the solder pieces 5 connecting the carrier substrate 4 
and the package bearing substrate 6 can be melted 
when the semiconductor package 10 is to be replaced, 
without melting the solder pieces 2 connecting the sem- 
iconductor device 1 and the carrier substrate 4 or the 
solder pieces 8 connecting the package bearing sub- 
strate 6 and the wiring board 9. 

[0028] Next will be described in detail a manufacturing 
method for the mounting structure for semiconductor 
devices according to the invention with reference to 
accompanying drawings. 

[0029] First will be described a step to fit the package 
bearing substrate 6 onto the wiring board 9. 
[0030] Referring to FIG. 3A, solder bumps 81 are pro- 
vided over the pads 1 5 on the lower surface of the pack- 
age bearing substrate 6. One way to provide the solder 
bumps 81 is to supply cream solder onto the pads 1 5 of 
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the package bearing substrate 6 by screen printing, and 
perform heated reflowing, i.e. heating the cream solder 
at 210°C if it is eutectic solder of Sn and Pb in a 63/37 
weight ratio. The cream solder will then be melted to 
form the hemispherical solder bumps 81 . Another way is 5 
to arrange solder balls, so shaped in advance, over the 
pads 15 and subject them to heated reflowing. Where 
the space between adjoining pads 15 on the package 
bearing substrate 6 is 1 mm, the pads 15 should desira- 
bly be spherical, measuring about 0.5 mm in diameter, 
and the height of the solder bumps 81 should preferably 
be 0.5 to 0.7 mm approximately. 
[0031 ] Next, the pads 1 6 on the wiring board 9 and the 
solder bumps 81 on the package bearing substrate 6 
are aligned to overlap each other and subjected to 
heated reflowing so that, as illustrated in FIG. 3B, the 
pads 15 of the package bearing substrate 6 and the 
pads 16 of the wiring board 9 are electrically and 
mechanicafly connected to each other by the solder 
pieces 8. The size of the pads 16 on the wiring board 9 
should preferably be substantially equal to that of the 
pads 1 5 of the package bearing substrate 9. A gap of 
about 0.5 mm is secured between the package bearing 
substrate 6 and the wiring board 9 by the surface ten- 
sion of the solder pieces 8. 

[0032] The next step is that of filling the gap between 
the package bearing substrate 6 and the wiring board 9 
with the under-fill 7 as shown in FIG. 3C. The under-fill 
7 is injected from the periphery of the package bearing 
substrate 6. The under-fill 7 should consist of thermo- 
setting epoxy resin or the like, and desirably be supplied 
from one side or two adjoining sides of the package 
bearing substrate 6 to prevent any void from occurring 
in the gap between the package bearing substrate 6 
and the wiring board 9. The under-fill 7 is injected with a 
dispenser, and the injected under-fill 7 permeates the 
gap between the package bearing substrate 6 and the 
wiring board 9 by capillary action. When the gap 
between the package bearing substrate 6 and the wiring 
board 9 is completely filled with the under-fill 7, the 
under-fill 7 is heated to its setting temperature to be 
hardened. 

[0033] Next will be described a step to fabricate the 
semiconductor package 10. 

[0034] Referring to FIG. 4, the manufacturing method 
for the semiconductor package 10 is substantially the 
same as the above-described method to fit the package 
bearing substrate 6 to the wiring board 9. As illustrated 
in FIG. 4A, first, solder bumps 21 are provided in 
advance onto the pads 1 1 of the semiconductor device 
1 . Where the spacing between adjoining pads 1 1 of the 
semiconductor device 1 is as fine as 0.5 mm, it is diffi- 
cult to apply a cream solder printing method, and 
accordingly it is desirable to supply solder balls so 
shaped in advance. The solder balls are arranged over 
the pads 11, and subjected to heated reflowing at for 
instance, 210°C if they are made of eutectic solder of Sn 
and Pb in a 63/37 weight ratio, to thereby form the sol- 



der bumps 21. 

[0035] Next, the pads 12 on the upper surface of the 
carrier substrate 4 and the solder bumps 21 on the sem- 
iconductor device 1 are aligned to overlap each other 
and subjected to heated reflowing so that, as illustrated 
in FIG. 4B, the pads 11 of the semiconductor device 1 
and the pads 12 of the carrier substrate 4 are electri- 
cally and mechanically connected to each other by the 
solder pieces 2. The size of the pads 1 1 of the semicon- 
ductor device 1 should preferably be substantially equal 
to that of the pads 12 of the carrier substrate 4. 
[0036] The next step is that of filling the gap between 
the semiconductor device 1 and the carrier substrate 4 
with the under-fill 3 as shown in FIG. 4C. The under-fill 
3, which consists of thermosetting epoxy resin or the 
like as the aforementioned under-fill 7 does, should 
desirably be supplied from one side or two adjoining 
sides of the semiconductor device 1 with a dispenser to 
prevent any void from occurring in the gap between the 
semiconductor device 1 and the carrier substrate 4. 
When the gap between the semiconductor device 1 and 
the carrier substrate 4 is completely filled with the 
under-fill 3, the under-fill 3 is heated to its setting tem- 
perature to be hardened. 1 
[0037] Next will be described a step to fit the semicon- 
ductor package 10 onto the package bearing substrate 
6 fitted on the wiring board 9. 

[0038] Referring to FIG. 2A, solder bumps 51 are pro- 
vided over the pads 13 on the lower surface of the car- 
rier substrate 4 of the semiconductor package 10. One 
way to provide the solder bumps 51 is to supply cream 
solder onto the pads 13 of the carrier substrate" 4 by 
screen printing, and perform heated reflowing, i.ef heat- 
ing the cream solder at 210°C if it is eutectic solder of 
Sn and Pb in a 63/37 weight ratio. The cream solder will 
then be melted to form the hemispherical solder bumps 
51 . Another way is to arrange solder balls, so shaped in 
advance, over the pads 13 and subject them to heated 
reflowing. Where the space between adjoining pads 13 
on the carrier substrate 4 is 1 mm, the pads 13 should 
desirably be spherical, measuring about 0.5 mm in 
diameter, and the height of the solder bumps 51 should 
preferably be 0.5 to 0.7 mm approximately. 
[0039] Next, the pads 1 4 on the package bearing sub- 
strate 6 and the solder bumps 51 on the carrier sub- 
strate 4 are aligned to overlap each other and subjected 
to heated reflowing so that, as illustrated in FIG. 2B ( the 
pads 1 3 of the carrier substrate 4 and the pads 1 4 of the 
package bearing substrate 6 are electrically and 
mechanically connected to each other by the solder 
pieces 5. The size of the pads 14 on the package bear- 
ing substrate 6, too, should preferably be substantially 
equal to that of the pads 13 of the carrier substrate 4. A 
gap of about 0.5 mm is secured between the carrier 
substrate 4 and the package bearing substrate 6 by the 
surface tension of the solder pieces 5. This completes 
the step to fit the semiconductor package 10 onto the 
package bearing substrate 6 fitted on the wiring board 
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9. 

[0040] Next will be described with reference to a draw- 
ing a second preferred embodiment of the present 
invention, which is characteristic in that a plurality of 
package bearing substrates are arranged on a wiring 
board. In other aspects of the configuration, it is the 
same as the first embodiment. 

[0041 ] Referring to FIG. 5, a plurality of package bear- 
ing substrates 6 are arranged on a wiring board 91 and, 
as in the first embodiment, pads 15 on the lower surface 
of each package bearing substrate 6 are electrically and 
mechanically connected to pads 161 of the wiring board 
91 by solder pieces 82, with the gaps between the pack- 
age bearing substrates 6 and the wiring board 91 being 
filled with under-fills 71 . Onto each of the package bear- 
ing substrates 6 is electrically and mechanically con- 
nected one semiconductor package 10 with solder 
pieces 52. 

[0042] Next will be described with reference to a draw- 
ing a third preferred embodiment of the present inven- 
tion, which is characteristic in that a plurality of 
semiconductor packages are mounted on a package 
bearing substrate on a wiring board. In other aspects of 
the configuration, it is the same as the first embodiment. 
[0043] Referring to FIG. 6. onto a package bearing 
substrate 61 on a wiring board 92, a plurality of semi- 
conductor packages 10 are electrically and mechani- 
cally connected by solder pieces 53. Pads 141 on the 
package bearing substrate 61 are arranged so that 
pads 13 of the plurality of semiconductor packages 10 
match them, and pads 151 on the lower surface of the 
package bearing substrate 61 and pads 162 on the wir- 
ing board 92 are electrically and mechanically con- 
nected by solder pieces 83, and the gap between the 
package bearing substrate 61 and the wiring board 92 is 
filled with an under-fill 72 to disperse stresses working 
on soldered parts and padded parts as described 
above. However, where the thermal expansion coeffi- 
cient of the package bearing substrate 61 greatly differs 
from that of the wiring board 92, for instance where the 
package bearing substrate 61 is made of alumina and a 
printed circuit board is used as wiring board 92, if the 
external dimensions of the package bearing substrate 
61 are too great, the stresses will become too severe to 
be eased by the under-fill 72, possibly causing the 
under-fill itself to become cracked or come off. There- 
fore the external dimensions of the package bearing 
substrate 61 should desirably be at most about 50 mm 
x 50 mm. 

[0044] Next will be described with reference to a draw- 
ing a fourth preferred embodiment of the present inven- 
tion, which is characteristic in that a plurality of package 
bearing substrates are mounted on a wiring board, and 
a plurality of semiconductor packages are mounted on 
each of said package bearing substrates. In other 
aspects of the configuration, it is the same as the first 
embodiment. 

[0045] Referring to FIG. 7, a plurality of package bear- 



ing substrates 61 are arranged on a wiring board 93, 
and the wiring board 93 and the package bearing sub- 
strates 61 are electrically and mechanically connected 
by solder pieces 84, with the gaps between the wiring 

5 board 93 and the package bearing substrates 61 being 
filled with under-fills 73. On the package bearing sub- 
strates 61 are mounted a plurality of semiconductor 
packages 10 in the same configuration as in the third 
preferred embodiment of the invention. 

10 [0046] As is evident from the foregoing description, 
according to the present invention, a semiconductor 
package(s) is (are) mounted by soldering onto a pack- 
age bearing substrate(s) arranged on a wiring board 
connected by soldering, with the gap(s) between them 

is filled with an under-fill(s), and the carrier substrate of 
the semiconductor package(s) and said package bear- 
ing substrate(s) are substantially equal or close to each 
other, with the result that the semiconductor package(s) 
can be mounted onto the package bearing substrate(s) 

20 by direct soldering. It is made possible to arrange sol- 
dered terminals at fine spacing, and thereby enable a 
high density multi-pin mounting structure to be realized. 
[0047] Furthermore, as said semiconductor pack- 
age^) is (are) connected onto said package bearing 

25 substrate(s) only by soldering, the semiconductor pack- 
age^) can be readily replaced. 

Claims 

30 1- A mounting structure for one or more semiconduc- 
tor devices comprising: 

a wiring board for mounting at least one semi- 
conductor package including at least one sem- 

35 iconductor device; 

a package bearing substrate whose external 
size is substantially equal to or larger than that 
of said semiconductor package and which has 
electrodes lor connection to said semiconduc- 

*o tor package on its upper surface and elec- 

trodes for connection to said wiring board on its 
lower surface; 

solder pieces for connecting the electrodes of 
said wiring board and those on the lower sur- 
45 face of said package bearing substrate; and 

an under-filling material filling the soldered 
junction to fix said wiring board and said pack- 
age bearing substrate together. 

so 2. A mounting structure as claimed in Claim 1, 
wherein a plurality of package bearing substrates 
are mounted on said wiring board. 

3. A structure as claimed in Claim 1 or 2, wherein one 
55 of said semiconductor package is connected onto 
one package bearing substrate on said wiring 
board by soldering. 
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4. A structure as claimed in Claim 1 , 2 or 3, wherein a 
plurality of package bearing substrates are 
arranged on said wiring board, and one of said 
semiconductor package is connected to one pack- 
age bearing substrate by soldering. 5 

5. A structure as claimed in any one of Claims 1 to 

4, wherein a plurality of said semiconductor pack- 
ages are connected to one package bearing sub- 
strate on said wiring board by soldering. io 

6. A structure as claimed in any one of Claims 1 to 

5, wherein a plurality of package bearing substrates 
are arranged on said wiring board, and a plurality of 
said semiconductor packages are connected to one is 
package bearing substrate by soldering. 

7. A structure as claimed in any one of Claims 3 to 

6, wherein the thermal expansion coefficient of the 
package bearing substrate arranged on said wiring 20 
board is substantially equal to that of said semicon- 
ductor package. 

8. A structure as claimed in any one of Claims 3 to 

7, wherein the difference between the thermal 
expansion coefficient of the package bearing sub- 
strate arranged on said wiring board and that of 
said semiconductor package is not more than 50% 
of the thermal expansion coefficient of said semi- 
conductor package. 

9. A structure as claimed in any one of Claims 3 to 

8, wherein the melting point of the solder connecting 
said wiring board and the package bearing sub- 
strate arranged on said wiring board is equal to that 35 
of the solder connecting said package bearing sub- 
strate and said semiconductor package. 

10. A structure as claimed in any one of Claims 3 to 

9, wherein the melting point of the solder connecting 40 
said wiring board and the package bearing sub- 
strate arranged on said wiring board is higher than 
that of the solder connecting said package bearing 
substrate and said semiconductor package. 
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FIG. 2 B 
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FIG. 3 
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FIG. 4 C 
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